Objectives: To investigate the reproducibility of measured indices of chronic peripheral neuropathy from a field study of sheep dippers when compared with similar measurements carried out in a clinical setting. Methods: A stratified random sample of field study subjects was invited to attend a clinic. Neuropathy was measured both in the field and at the clinic with a modified version of a standard symptoms questionnaire and quantitative sensory thresholds for hot, cold, and vibration. These were combined into a classification of the likelihood of neuropathy with a neuropathy scoring system. Indicators of sensory abnormality were based on comparison of sensory thresholds to age dependent reference values derived from an external reference group. Results: Only 51% of subjects were assigned similar classifications in the field and clinic based on the neuropathy scoring system. Of the component indices, grouped symptom scores, with 65% of subjects showing exact agreement, proved to be more reproducible than quantitative sensory test indicators. There were biases in the comparison of field and clinic measurements of hot and vibration sensations, but no evidence of greater variation between individual people in sensory thresholds in the field relative to at the clinic. Conclusions: The neuropathy scoring system proved to be of limited reproducibility, due in a large part to the lack of reproducibility of the indicators of sensory test abnormality caused by inadequate temperature control. However, the symptoms score and measured sensory thresholds could be used separately as indices of neuropathy in exposure-response analyses.
A n epidemiological study has recently been carried out into the relations between exposure to organophosphates and indices of chronic peripheral neuropathy in United Kingdom sheep farmers and dippers. 1 This study comprised a field survey of neurological health effects and long term exposure to organophosphates (OPs) among over 600 working sheep farmers in two regions of the United Kingdom. Two smaller unexposed control groups, consisting of non-sheep farmers and workers from ceramics factories, were also included.
A clinical substudy was also carried out, in which a sample of sheep dippers were invited to attend a clinical examination in which the field measurements were repeated and additional tests carried out. The objective of the clinical substudy was twofold. Firstly, the more detailed clinical examination gave more precise information on the nature of any adverse neurological health effects indicated in the field study, together with an assessment of any additional neuropsychological abnormalities. The results of this component of the clinical study are described in detail elsewhere. 2 Secondly, repeating the field survey procedures in the clinic gave the opportunity to investigate the reproducibility of the field survey results and hence the reliability of the field survey measurements as indicators of neuropathy, within the sample of sheep dippers. The present paper considers this reliability aspect of the clinical substudy.
The Mayo Clinic method has for many years provided a system for the diagnosis of polyneuropathy among hospital attendees. This method was derived from comparison of different clinical tests against a quantitative measure of abnormality in peripheral nerves, the index of nerve pathology (Ip). 3 The index compares the density of myelinated fibres in nerve biopsies from healthy subjects with fibre density in nerve biopsies from diabetic patients, both with and without neuropathy. Abnormality within any two of the clinical tests occurring independently resulted in the same allocation of subjects to normal and abnormal categories as did the Ip.
The Mayo Clinic method for diagnosing neuropathy has only been validated in a clinical setting with professional staff. The current study allowed the opportunity to compare the method in the clinic and the field.
METHODS

Subject selection
Selection of field study subjects for invitation to the clinic (at the Institute of Neurological Sciences, Glasgow) was by stratified random sample with the strata corresponding to predicted diagnosis of neuropathy based on field survey results as described later. Eighty subjects were invited from each of the none and possible neuropathy categories. Due to small numbers in the group, all 44 sheep farmers from the probable or definite group were invited. In the letter of invitation, subjects were given some indication of their results from the field study. Non-responders were followed up by phone about 2 weeks after the initial invitation. Only farmers or farm workers were invited to attend, although this included those who had never been exposed to sheep dips.
In the field study, subjects were assessed in farm premises, usually the living quarters. 1 Surveys were carried out in the winter months to avoid distortion by acute effects resulting from recent dipping, which normally took place over the summer. Clinical assessment took place at a single clinic (the Institute of Neurological Sciences, Glasgow) between 7 months and 18 months after the field survey, with a mean (SD) gap of 13.4 months (1.9 months). As the field study had investigated indices of chronic peripheral neuropathy, it was considered likely that clinical subjects would not show any major changes in their neurological deficit during the interval between the field and clinical studies.
Diagnosis of neuropathy
The method used to diagnose neuropathy in the field was a modified version of the Mayo Clinic method 4 which was originally designed to detect the prevalence and severity of polyneuropathy among subgroups of the general population in a hospital setting. The full battery of clinical tests included in the Mayo Clinic method consisted of a neurological symptoms score, neurological disability score, quantitative sensory tests (Q ST), and nerve conduction studies. It was considered that only the neurological symptom score and the Q ST components, both after modification, could be used in the field study by non-clinical personnel.
Symptoms questionnaire
A modified version of the Mayo Clinic symptoms questionnaire was devised specifically to detect chronic neurological effects which may be associated with exposure to OP pesticides. 1 Peripheral nerves were assessed for muscle weakness and sensory functions in the upper and lower limbs. Both negative and positive sensory symptoms were investigated. The autonomic nervous system questions considered symptoms occurring within specific organ groups-for example, bladder function or gastrointestinal symptoms. The modification excluded questions involving the cranial nerves and included others to ensure that symptoms were only scored if they occurred bilaterally. Only symptoms that had been present for at least 1 month within the previous year were recorded. Symptoms were summed to give a symptoms score, although autonomic symptoms were down weighted by a factor of 0.5 to increase specificity. The questionnaire was administered in the field by a trained technician and in the clinic by a neurologist.
Quantitative sensory tests
Two thermal sensory tests, for hot and cold sensation, and a vibration sensory test were used in both field and clinic.
The Somedic Vibrameter was used for measurement of vibration threshold. 5 This equipment follows physiological principles by indicating the stimulus strength as the amplitude of vibration and not the voltage input to the vibration transducer. 6 The vibration threshold, which tests the fibre function of large peripheral nerve, was measured over the right metatarsal bone in the foot.
The method for measuring thermal thresholds has been developed at the the Institute of Neurological Sciences, Glasgow 7 and the instruments used were manufactured by Medelec. 8 This assesses the function of the small peripheral nerve fibres, cold threshold for small diameter myelinated Aδ fibres, and hot threshold for small diameter unmyelinated (C) fibres. The thresholds were measured over the dorsum of the foot and calculated as the change from basic skin temperature (34°C) under the probe. The foot skin temperature was measured at the start of the assessment, and if lower than 31°C was warmed using warm water.
The Q STs were administered in the field by a trained technician 1 and in the clinic by the scientist who developed the thermal threshold technique. The same equipment models were used in both the field and clinical surveys. In the field study, where ambient temperatures were not easily controlled, it was often necessary to warm the foot during and before thermal sensory testing.
Each Q ST threshold was scored as normal or abnormal by comparison with clinical reference values. The reference values for the thermal sensory tests were calculated with a sample of 68 healthy male and female volunteers aged between 16 and 76 8 to estimate the upper 95th percentiles adjusted for age. For the vibration threshold, age dependent reference values were obtained from the handbook for the Somedic Vibrameter based on a study of 100 normal subjects.
Neuropathy scoring system A neuropathy scoring system, based on the Mayo Clinic method, was used to classify subjects into categories of none, possible, probable, and definite neuropathy (table 1) .
It was originally intended that all three Q ST results would be used in the scoring system. However, after initial investigation of the field survey results it was found that there was an unexpectedly high number of apparently abnormal cold thresholds in comparison with clinical reference values. 1 This resulted in many subjects falling into the possible neuropathy category, even among the non-exposed groups. This was thought to be due to the adverse effect of cold ambient temperatures on thermal thresholds in the field and therefore the inapplicability of hospital based clinical reference values. Therefore, to ensure a wide selection of true disease states among those attending the clinic, a modified scoring system was used for selection that excluded results from the cold Q ST.
Statistical methods
Agreement between field and clinical classifications of neuropathy was investigated, initially by cross tabulation. More formal comparisons were made using χ 2 tests of association and κ statistics. 9 The κ statistic is a unitless measure for the level of agreement between two categorical variables where 0 represents no agreement and 1 perfect agreement. With ordered categories, a weighted κ statistic takes account of the level of disagreement in terms of number of categories by which the two classifications differ, and weights accordingly. Altman 10 presents guidelines for interpreting κ statistics which indicate that values less than 0.20 signify poor agreement. The level of agreement between continuous variables was assessed with scatter plots, linear correlation coefficients, and the method of paired differences, 11 after log transformation of thresholds to normality. Statistical analysis was carried out with Genstat for Windows version 5.4.1.
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RESULTS
Study group
Seventy nine subjects attended the clinic, most of whom were men (87%), and all of whom had been exposed to sheep dips. Ages ranged from 20 to 66 years with a mean (SD) of 45 (11.2) years. There was no evidence of a difference in recruitment rates from the two regions surveyed, with 65% of those attending being from Scottish farms. Subjects drank on average 9.5 units of alcohol a week (SD 8.6 units).
Neuropathy scoring system
The comparison of field and clinic classifications of neuropathy is shown in table 2. The probable and definite categories have been combined due to the small numbers in the definite category. Forty (51%) of the 79 subjects were classified in the same category in both the field and clinic. A χ 2 test of association was significant (p=0.02). However, agreement based on the κ statistic (κ 0.26, SE 0.08) would only be described as fair based on the guidelines of Altman. 10 The weighted κ statistic was very similar (κ=0.27), indicating that the level of disagreement was as likely to be by two categories as one. There was no evidence of bias in the direction of disagreement, 18 (46%) of the 39 off diagonal elements being in the direction of greater likelihood of neuropathy in the clinic compared with the field. However, 11% were classified at opposite ends of the diagnostic scale on the separate occasions. Table 3 shows the cross tabulation of symptoms score in the field and clinic. Symptoms scores have been grouped into three categories that correspond to how it is used within the overall neuropathy scoring system. Exact agreement of the grouped neuropathy symptom score was found for 51 (65%) of the 79 subjects. Overall agreement was significantly better than chance, based on the χ 2 test of association (p<0.001). The unweighted κ statistic, κ 0.37 (SE 0.10), points to reasonable reproducibility of the questionnaire between field and clinic, whereas the higher value of the weighted κ of 0.46 suggested that often disagreement was only by one, rather than two, categories.
Symptoms score
Agreement of QST outcomes
Among the three Q ST outcomes, the proportion of subjects for which field and clinical outcomes were concordant, representing exact agreement, ranged from 60%-68% (table 4) . This was significantly better than chance for the heat and vibration tests, but not the cold test (p=0.10). Relative to chance, overall agreement was highest for the vibration test (κ 0.30, SE) than for either the hot (κ 0.22) or cold tests (κ 0.18), but, in all three, was poorer than for the symptoms score.
Measured QST thresholds
A comparison of the actual measured sensory test thresholds is more informative about magnitude of differences between field and clinic than comparing binary test outcomes. Figure 1 shows scatter plots of the three Q ST thresholds, on the log scale, as they were measured in both field and clinic. These show, for each test, a positive linear correlation between field and clinic. Linear correlation coefficients were 0.71, 0.44, and 0.66 for the log transformed hot, cold, and vibration thresholds respectively. There was evidence of bias in the hot and vibration, but not the cold, measurements (table 5) . Hot thresholds tended to be lower by a factor of two, and vibration thresholds higher by a factor of two, in the field relative to the clinic. Adjusted for these biases, differences between field and clinic varied within subjects with a GSD of about 2.8 across all three sensory thresholds. Based on the ratio of GSDs, variation between subjects in the field was comparable with that in the clinic for cold and vibration thresholds (0.99 for cold, 0.96 for vibration) and was only slightly higher in the field for hot thresholds (1.25).
Other f actors
In the main epidemiological phase of the study it was found that, for the same age, sex, and exposure, farmers in the English regions reported symptoms more often than farmers in Scotland, with an odds ratio (OR) of 2.0.
1 Therefore, the reproducibility of symptoms (categorised as <1 and >1 due to generally low prevalence of any symptoms) in the clinic was analysed by region. Reproducibility among the 26 English farmers (κ 0.55; SE 0.16) was found to be better than that among the 53 Scottish farmers (κ 0.24; SE 0.14), principally because the Scottish farmers tended to underreport symptoms in the field relative to the clinic. The reason for this is unclear but may have reflected greater media exposure in England about the health effects of organophosphates around the time of the epidemiological field survey. Also in the main epidemiological phase, women of the same age and exposure were found to report symptoms more often than men (OR 2.9). However, there was no evidence of markedly different reproducibility of symptoms between men and women, although data were only available for 11 women who attended the clinic. The biases noted for the hot and vibration thresholds in the field relative to the clinic were found to be consistent when subjects were categorised by region and sex.
DISCUSSION
The current study allowed the opportunity to compare a modified version of the Mayo Clinic method for diagnosis of neuropathy in both a field and clinic setting. The response rates, representativeness, and the selection of the subgroup of subjects for the clinical study from the epidemiological survey has been described elsewhere. 1 2 The question of response rates and representativeness is less important as this paper only compares the findings from the field and clinic measurements in the same subjects.
The reproducibility of the overall neuropathy scoring system was only marginally better than chance, with a significant minority of subjects being classified at opposite ends of the scale on the two separate occasions. Therefore, to elucidate this finding, the reproducibility of symptoms score and Q ST score components of the classification system were assessed separately.
The symptom scores showed an agreement that was significantly better than chance and there was no evidence of bias between the scores obtained in the field and at the clinic. Furthermore, disagreements were often by one category rather than two.
The Q ST scores reflected an inconsistency between the Q ST field measurements, especially cold, and the hospital based clinical reference values from which abnormality was defined. There were an unexpectedly high number of abnormal cold thresholds in the field, even among the non-exposed control group of ceramics factory workers (48%), suggesting a methodological problem of this measurement in the field.
Clinical experience with Q ST measurements show these methods to be very valuable in detecting early nerve damage because of their high sensitivity. For this reason, and because they can be applied by trained field officers, the measurement of Q ST thresholds was included in the epidemiological study. The repeatability of the thermal sensory tests in the clinic has been evaluated with a group of 320 normal people. 7 13 The method is used in many centres and the high sensitivity of the technique is supported by a study of 143 patients with neuropathies of diverse aetiologies.
14 A consensus report of the International Panel of the Peripheral Neuropathy Association has endorsed the principle of the technique. 15 About 40 original publications by our group at the the Institute of Neurological Sciences, Glasgow and others confirmed the reproducibility of the results and the usefulness of the technique.
Biases in the field Q ST thresholds were thought to be due to lack of control of the limb temperatures of farmers who were mostly surveyed during winter months, and often just after working out of doors. It was necessary to carry out this study during winter to have a time window in which dipping did not take place and when farmers are able to give up time to take part in a study.
The function of peripheral nerve is highly temperature dependent and the temperature dependency of Q ST thresholds is well known. 7 In the clinic, room temperature is kept at a constant level, limb temperature measured often, and heating applied if necessary. Steps were taken to rectify this problem in the field study. Digital thermometers for measuring skin temperature were used by the field survey teams. Although heating was applied before the test, it was impossible to maintain the temperature of the foot at a reasonable level during the whole investigation. Skin temperatures measured in the field before sensory testing ranged from 20°C to 35°C, with a median of 31°C, significantly below the optimum 34°C normally used in the hospital setting. Body and core temperatures of limbs may also have been lower than normal.
Receptors in the skin for heat and cold sensation are different and have different temperature dependencies (Kenshalo 1970 16 ). In cold temperatures increased sensitivity to heat might reduce hot thresholds, thus biasing field measurements downwards compared with the clinic. Cold temperatures would similarly reduce sensitivity to cold and vibration sensations, both of which were higher on average in the field.
It therefore seems likely that the cold temperatures experienced during the field study is a major factor in the poorer agreement between field and hospital clinic measurements although other causes cannot be excluded.
How can Q ST measurements be applied in future field studies? It would be difficult to establish a more appropriate reference population. Allowing room and skin temperatures to vary across a larger range would lead to higher variability among thresholds and thus decrease the sensitivity of the method. No data are available to allow correction of threshold values for different temperatures.
The deliberate exclusion of subjects from the clinic, however, with an unreliably high cold threshold, is likely to have reduced the observed bias of clinical measurements relative to those in the field, and this may explain why the observed bias is lower in magnitude than for the vibration threshold. It is therefore likely that the reproducibility of the scoring system, across the study group as a whole, has been underestimated. The time lapse between field and clinic surveys was not thought to be a significant factor when looking at chronic health effects.
Based on these results, in the field study it was decided to use the four neuropathy indices as separate response variables in analyses of exposure-response relations, rather than the neuropathy scoring system based on the Mayo method. In a linear regression framework, a bias in the sensory thresholds that applied independently of exposure, would not affect the Validation of diagnosis of neuropathy in a field study 445
www.occenvmed.com group.bmj.com on January 12, 2018 -Published by http://oem.bmj.com/ Downloaded from detection of a statistical exposure-response gradient, whether one existed or not. Random measurement error is an unavoidable component of any system and, in this context, would apply in both clinic and field. As there was no evidence that the field measurements incorporated significant random error relative to the clinical ones, the random scatter within the plots in figure 1 is most likely to reflect inherent measurement error in sensory tests of this type. The effect of this random error is to weaken the power of the regression of sensory thresholds against exposure to detect an exposure-response gradient when one truly exists.
CONCLUSIONS
The overall neuropathy scoring system showed an agreement that, although limited, was better than chance with no evidence of a systematic bias between the scores obtained in the field and in the clinic. However, the neurology symptom questionnaire in isolation was more reproducible and this method could be used in the field by non-neurologists with basic training.
There was a significant positive linear correlation between the threshold measurement in the field and the clinic for each Q ST, indicating that if a threshold is high in the clinic, it is also likely to be high in the field. However, there were substantial biases among the field measurements of sensory tests relative to the clinical measurements, particularly for the hot and vibration sensation tests.
The Q ST measurements should still be considered in epidemiological field studies, but it is essential to enforce much tighter control of conditions, in particular avoidance of low temperatures. The tests should be carried out in a well heated room and the subject allowed to become acclimatised beforehand. Such rooms could be found nearer clusters of patients and the test applied by trained field officers. Tests would take longer than in the current study but the costs would still be considerably lower than referring subjects to a hospital clinic.
Main messages
• The overall neuropathy scoring system showed an agreement that was better than chance with no evidence of a systematic bias between the scores obtained in field and in the clinic.
• The neurology symptom questionnaire in isolation was more reproducible and this method could be used in the field by non-neurologists with basic training.
• There was a significant positive linear correlation between the threshold measurement in the field and the clinic for each QST, but there were biases among the field measurements of sensory tests relative to the clinical measurements.
Policy implications
• The QST measurements should still be considered in epidemiological field studies, but it is essential to enforce much tighter control of conditions, in particular avoidance of low temperatures.
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LETTER Sex ratio at birth in Masjid-i-Sulaiman (Khozestan province, Iran)
Little is known about the factors that affect the sex ratio in humans. Many animal and human studies have indicated an association between environmental toxins and altered sex ratios. 1 2 Masjid-i-Sulaiman (MIS) is located in the Khozestan province, southwest of Iran. The first oil well in the Middle East was located in MIS (excavated in 1908 by William Darcy). Petroleum-whether gas, oil, or liquid asphalt-that exudes in the form of springs and seepages may reach the surface. Active seepages of oil and gas overlie the MIS oilfield. 3 Unfortunately, some parts of MIS (named Darr-e-khersoon, Posht-e-Borj, and Camp Brench) are contaminated by subsurface leakage of natural gas, which contains hydrogen sulphide. It has been reported that the gas dissolved in the oil of the MIS oilfield contains 40% hydrogen sulphide. 4 We determined the sex ratio at birth of families resident in the contaminated area of MIS, and compared this with the sex ratio of the general population of MIS.
We identified 359 offspring within 51 families resident in the above mentioned area, born between 1987 and 2001. Data concerning live births in MIS are routinely compiled, using reports from the Statistical Center of Khozestan province from 1987 to 2001.
To test the null hypothesis that the probability of a male live birth in the contaminated area is equal to that in the general population of MIS, χ 2 analysis was conducted. A probability of p < 0.05 was considered statistically significant. The sex ratio was expressed as the proportion of total live births that were male.
The overall sex ratio in general population of MIS from 1987 to 2001 was 0.504 (total number of live births 44 040). In the contaminated area, the sex ratio was increased (0.563). This difference is statistically significant (χ 2 = 4.91, df = 1, 0.025 < p < 0.030). We are aware of no other similar reports. Yang et al reported that the association between exposure to petroleum air pollution, near a petroleum refinery plant in Taiwan, and sex ratio at birth was not significant. 5 However, to clarify the effect(s) of subsurface leakage of gas on sex ratio and hormone concentrations in parents, further investigations need to be carried out. The authors of this book aim to draw attention to "the changing nature of the contribution the occupational environment makes to lung disease, and to the particular difficulties this poses for those who find themselves responsible for patient care or the management of relevant industries". The result is a book which is easy to read, helped greatly by use of a standard format for each chapter. The format includes management of both the individual and the workforce and prevention. The authors have also used difficult or "grey" cases, similar to one other textbook in the field. The difference here is that the cases were circulated to all the contributors to this volume and the overall response summarised in the text. The lack of complete agreement in many instances is comforting at one level-"textbook" cases are the exceptions in practice-and this approach gives a far better feel for the real life situation.
BOOK REVIEWS
Another attractive feature of this book are the chapters dedicated to descriptions of certain industries and the problems that arise from those workplaces, including mining, farming, the automotive industry, and health carers among the seven chapters. This does lead to repetition of some information between chapters but, as the authors rightly point out, readers will tend to dip into one particular part of the book and repetition under these circumstances is helpful rather than an irritation. The chapters on specific disciplines used in the investigation and management of occupational lung disease (for example, imaging and occupational hygiene) are good and sufficient for most needs in this context. The chapters on legislation divided geographically into North America, Western Europe, and the Pacific, Far East, and Australasia is an excellent attempt to widen the relevance of the book.
My criticisms are few and minor. While there are good generic sections on how to take an occupational exposure history and on surveillance, it might have been a useful addition to include a chapter on epidemiological aspects unrelated to surveillance and more to the research field. This would allow greater expansion on the healthy worker effect and perhaps also the opportunity to compare the now burgeoning literature on the health effects of the broader environment and how these findings might apply to the occupational scene. Boxes have been used for specific sections within chapters. Sometimes this works, but sometimes it does not. There are one or two boxes which run to four or five pages and I feel that these would quite happily sit as sections within the chapter rather than boxes. Boxes need to be short and punchy.
This book is an excellent addition to the literature in this area complimenting nicely the classical standard textbooks and at a penny under £100 is good value for money. It is targeted at all physicians, hygienists, health and safety officers, and administrators and successfully hits that target for all these groups. For exam purposes (for example, AFOM in the UK) this should be regarded as the standard text.
Jon G Ayres IEH report on variability and susceptibility in human response to occupational exposure to chemicals If you have a burning desire to respond to a paper published in Occupational and Environmental Medicine, why not make use of our "rapid response" option? Log on to our website (www.occenvmed.com), find the paper that interests you, and send your response via email by clicking on the "eLetters" option in the box at the top right hand corner.
Providing it isn't libellous or obscene, it will be posted within seven days. You can retrieve it by clicking on "read eLetters" on our homepage.
The editors will decide as before whether to also publish it in a future paper issue.
another stays healthy have shown the considerable influence of personal factors in the avoidance and causation of disease. It is reasonable to expect that health at work will be subject to the same range of individual factors and that they will be very important in determining the onset of work related diseases due to mechanical or physical stress, to allergens, and to chemicals.
The UK MRC Institute of Environmental Health is to be congratulated on recognising the importance of individual factors, both in their own right and as a counterpart to the averaging effect of epidemiology, by publishing this account of a discussion on major causes and consequences of individual factors in determining the range of responses to occupational exposure to chemicals. The obverse in determining what happens to the individual worker, namely variation in exposure, was left for another occasion.
The 13 original contributions, all by active British scientists or clinicians, cover the nature of the UK workforce, its general exposure to chemicals, and the surveillance schemes through which information about diseases related to chemicals may come to light (except for the wasted opportunities afforded by legal actions). Variation in the height, weight, body composition, and physical fitness of UK workers, related to age and ethnicity are discussed next, followed by six detailed chapters on the nature and magnitude of variation in lung function, xenobiotic metabolism and the implications of pre-existing diseases, current medical therapies, alcohol (but little on drugs or smoking), nutrition, and pregnancy. The final discussion brings together current views, albeit rather tentative, on the importance of individual factors in occupational health and how changing patterns of employment may affect the workforce in future.
Individual sections are tidy and clear accounts of what is known in the area covered. The anticipated "Recommendations" are a concise list of practicable ideas about confirming the importance of factors that we do understand and means to identify the existence of some that are suspected but remain to be proven.
The strengths of the book, which covers an area of proven medical and scientific importance, are that it is one of the very few recent attempts to remind us of the centrality of the individual and his or her characteristics in determining susceptibility-here to occupational exposure to chemicals. Its weaknesses are the virtual absence of consideration of immunological and psychological factors, the common problem of relating the impressive detail of differences in xenobiotic metabolism to the occurrence of chemically induced diseases, and the understated theme that is likely to underlie much work in this area in the next few decades, the libertarian approach to "Privacy" as an aggressively advanced argument against the collection of personal information likely to benefit the worker, the employer, and the nation.
Read and appreciate this IEH report as a clear reminder that the range of health and disease in the real world reflect the individual as much as the population, and as an encouraging stimulus to learn more about what it is to be an individual.
Anthony Dayan
Pleural diseases, 4th edn The pleura is frequently involved in systemic disorders in addition to the diseases that originate in the lung or in the pleura itself. Pleural disease is therefore common and likely to become more common with the predicted increase in the incidence of mesothelioma. Common conditions are not always managed well, and pneumothorax and pleural effusions are two conditions where the expertise needed to manage them efficiently and effectively is often underestimated. A book that focuses on pleural disease and practical aspects of management is therefore welcome.
Pleural diseases, a single author book by Richard W Light, is now in its fourth edition. Its 400 pages provide a comprehensive review of all aspects of the pleura and pleural disease from the anatomy and physiology of the pleura to the range of disorders that cause pleural disease and their investigation and management. It is written by an enthusiast who draws widely from the literature on animals and man, in addition to his considerable clinical experience. The style of writing is conversational and easy to read, although it can be a little repetitive in places. Details of the individual studies are usually given, so the basis for the author's conclusions is clear. The book provides a comprehensive and up to date reference source.
The chapters on common conditions such as pneumothorax flow well and are easy to follow. The pros and cons of various management options are debated with practical advice on management. The book is not designed to give didactic advice for the busy junior doctor at the sharp end of managing a patient with a pneumothorax or a pleural effusion, for example, but would be invaluable for drawing up guidelines for management of these conditions. The section on thoracoscopy and chest tubes discusses practical aspects of technique and potential complications, although the latter gives less emphasis to trocar tube thoracostomy than would be merited from practice in the United Kingdom.
The book is well presented, although figures and diagrams are somewhat sparse; the radiographs that are present are clear. I would have welcomed more figures, particularly diagrams to show the anatomy and relation of, for example, the thoracic duct and lymphatics. Better use could be made of line drawings-to explain the physiology of fluid collection in the pleural space and where to insert thoracostomy tubes, for example. This book will clearly be essential for people with a clinical or research interest in pleural disease. It will also be a very valuable reference source for respiratory physicians and doctors in training.
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